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164. MOLECULAR MODELING OF THE PHOSPHOLIPID BILAYER Bruce P. Gaber and Indira 
Chandrasekhar, and Alfred H. Lowrey, Bio/Molecular Engineering Branch, Code '6190 , and
Laboratory for the Structure of Matter, Code 6030, Naval Research Laboratory, Washington, DC ■' 
2037J-5000
We have attempted to represent lipid molecules and the bilayer in a new light in which the 
structures are accurate representations of the physical chemistry of the molecules. The objective 
of this effort, at the most fundamental level, is to produce a model which is a realistic guide to 
our thinking about the nature of the phospholipid bilayer. F
rom crystal structure coordinates of a lipid molecule it is possible to obtain a good graphical 
representation of a phospholipid bllayer. Starting with the lipid dimyristoyl phosphatidylcholine, ■ 
we have developed vector representations of the bilayer using the Evans and Sutherland PS 330.
For high resolution raster Images we have used the NRL-developed program "Amos". Once such 
a model is established, we soon observe aspects of bilayer structure that were otherwise obscure. 
Furthermore a chemically and physically accurate bilayer model is an obligatory starting point 
for subsequent attempts at higher level' molecular modeling. Inclusion of solvent in the model 
provides Important guidelines to the study of other small molecules with the bllayer. Preliminary 
data on molecular mechanics calculations of polymerizable diacetylenlc phospholipids will be 
presented.
165. SYNTHESIS AND APPLICATIONS OF VESICLES STABILIZED BY POLYMERIZATION OF ISOCYAHO 
GROUPS. R.J.M. Nolte. University of Utrecht, Laboratory of Organic Chemistry,
Sept. of Physical Organic Chemistry, Padualotra 8, 3SS4 CH Utrecht, The Netherlands.
Double-chain anphlphilic molecules have been synthesized which contain polymerizable iso- 
cyano functions. When these molecules are dispersed in water, closed vesicles are formed, 
On addition of nickel capronate, polymerization occurs of the Isooyano functions in the . 
aggregates
n R-N=C --- - [H-N=C<]n
This polymerization leads to enhanced stability of the vesicle system. The structures of 
the polymerized aggregates have been studied by various techniques, Including %  NMR, 
differential scanning calorimetry, light scattering, electron microscopy, and fluorescence. 
Current and potential future applications of these vesicle systems will be discussed.
166. POLYMERIZED LIPOSOME AS THE CARRIER OF HEME. E. Tsuchida, H. Nishide, H. Ohno and 
H. Yuasa, Department of Polymer Chemistry, Waseda University, Tokyo 160, Japan. .
The author? have been studying polymerized liposome as a carrier of bioactive com­
pounds by paying attention to the hydrophobic region of the bilayer not to the Inside 
aqueous phase, and succeeded in effective carrying hydrophobic or amphiphll1c compounds 
such as iron-porphyrin (heme) derivatives. It is a merit of our system that the embedded 
compound acts as a chemical and physicochemical probe to give informations on the bilayer 
structure and property of the polymerized li.posome. This study is also an attempt to 
synthesize an artificial red blood cell: THe B.lO.lB.ZO-Ea.o^.a-o-CZ' ,2,-dimethyl-20‘- 
(2"-tr1methylammonioethyl )-phosphonatoxyeicosanamido]phenyl]porphinato iron(H) (lipid- 
heme) embedded in polymerized liposomes (polymerized liposoms/lipid-heme) could transport 
molecular oxygen effectively under physiological conditions. The stability of the lipo­
some as the carrier of heme and the oxygen-binding ability were much improved by the 
polymerization of liposome.
#  WEDNESDAY MORNING - SECTION B - SYMPOSIUM ON REVERSIBLE 
POLYMERIC CELS - N0N-AQUE0US GELS II - P.L. Dubln, Pre­
siding
1 6 7  . DYNAMIC PROPERTIES OF PVC SOLUTIONS IN  THE PREGEL STATE. S . J .C a n d a u * , P .H .M u t in ++, 
J .M .G u S n a f t * . ,  l a b o r a t o i r e  de S p a c t r o m é t r ie  a t  d ' Im a g s r ie  U l t r a a o n o r a a ,  U n i t é  A s­
s o c ié e  a u  CNRS, U n iv e r s i t é  L o u is  P a s t e u r ,  4., r u e  B ia i s a  P a s c a l ,  67070 S tr a s b o u r g  CedBX , 
F r a n c e ,  ++I n s t i t u t  C h a r le a  S a d ro n  (CRM-EAHP),  CNRS/ULP,- B , tub  B o u s s in g a u l t ,  B70B3 S t r a s ­
b o u r g .  C edex , F r a n c s .
D y n am ic  l i g h t  s c a t t e r i n g  e x p e r im e n ts  h a v e  bBen p e r fo rm e d  on d i l u t e  s o l u t i o n s  o f  
PVÇ i n  d i e t h y l  m a lo n a te .  The d y n a m ic  s t r u c t u r e  f a o t o r  .o b ta in e d  fro m  t h e  c u m u la n t  a n a l y s i s
